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- [ 0 0 on 

teat ■ "rrificsaen^t^u-fer^-.:. moment 

W^S.|5t#. MO IM^fia V *7* - Srffl vxt X 7 
'J - - > ^UB3-r«. 4> ercfc & . 
[ 0 0 0 2] 

: [m&mm te.^iz&&*&&m7a±x<?>& < 

*i\Z>Zbl3.£ <Wt>ilX\ , *& (Lefkowitz. Nature, 1 
991, 351:353-354) , ^c^T'tHSNsMGTPSg^Sa 

w>mm&-st i xmmmz ~> muz ew zmmm 
ixT i >•& » <r :i tfcasw^wt tx , r h* u 7 v > 

H— K$>c?)^'#<fc(Kobilka. B.K.^>, Proc. Natl. Ac 
ad. Sci. USA. 1987. S4:46-50; Kobilka? B.K. h. Sci 
ence. 19S7, 238:650-656; Bunzow. J.R. Nature. 1 
9SS. 336 :7S3-7S7)*r Jgffi* T'fll<'>iiT t 

?k #/M?*S'/l<^£flIfiLi*]£:U SfflliaiM'2:7[MlMii 
■T & t«it2-ft*1-^X-.' ■? 7tS y - LT v »* 
<"7|I18!fi>IMHr7**-j , r|£fk£fL&3§£ i 

<£ 93l£Sw$it&8illBl*Hr#>' r-'.* ->-fc> y>-flD3C 
»«r^LT4WBK*»/i«WB^fcg*f«. HftteSGT 
PJiS^aM(iJ: i ) 1 fJ|iP$n§$IBBart-fc^> K*>y-fc> 
Ji, Tf-l/- r-i^7— -b"*rtf"f ScAMP, 7* 
X7* ■ tf<:£#^*Ca**#fc*#J:<fclfcivcv-»& 

-> X t > £ CI ^ >6>ffci£Hfl «l> i'i^otl^ ( Gudermanii . 



T. etal. (1997) Annu. Rev. Neurosci.. 20 , 399-42 

7) , GmBm^sm^^y^-zitLxmmzBm- 
[0003] Gge®^f^n=r^-ii-5-ox-^s-- 

7 r 5 U -frtO«M«ttJfr4>iifir3W o-=.s ^ 
*^4t1- Jfni^< , 'J # >' K i: cr>M b ii 

"C.(< vfirv — (i^r- 7 r yGiatStlH:?' 

•fcofii'fi-cv** . -^wic^-7 t >-G®aH*a 

MV^7°^-{i:#M0^^y^>-K//^$ixTi<.^v^ 

7'J-t SttRg/ v^f 7 '-/ K x 7 U — ^ > ^«rffi^ 

5. . 7 h > l .JtlEffik^WJH^fi 1$ttf v ^ (Stad 
el, J. et al. (1997) Trends Pharmacol. Sci., IS. 4 
30-437) . &«?>G%LmnmtM\>~*7*- 
tfO-fe J] > h" A •■/ -fc > v'-r — b t£ -> X ^ > cAMP , Ca 4 4 <7)}U 

^r^GTPasevStt. GTP?-S^GSa^-&M^^r 4f Sr^W 

X/U-7- / r-Yb-t--g»C- bX'it&®>54 7~> >J 

7 r vGgS«*fa:MH:7^-(C^-|>Ta'^7> 1- * 

ffl l ^»Pw=srT^"-x r- s.^'t> ^ ^'-x h^>»a; 

-y-y h b %on&mMGm&m&t$mis-t7'?-c?M 
. gi a«*s:M u-tr^ - (- rnw^r mmmm^ 

Il»Xf -y 7*t m^r-T d b WX'£ .: 
[0004 Y&&&TtzX5mM.0>G&&*3MSsSLt'± 
7?— timW.±Wfrh?U—-V7*i\XV*Z>\ h hiZ 

m Lxiiwmmxtnftim u h b'nx&fitixti 

GiaS*iMH: 7 1 ^ -//7 > i'LT V >-2> , 

i*nm&femmmmzti.xv*h (wnson. j. et. ai. 

(199S) British J. of Pharmacol. 125. 1387-1392) <. 

Gmmm^m u-t r ^ «ro t v 

a n*mm u -e 7?-tzftm-t & ^%fcm?w : tm-t& 

(Stadel. J. etal. (1997) Trends Pharmacol. Sci., 
IS. 430-437) . Z0)ZblZGman&WLmU-t7f- 

[0005] iW+T. GSa®^f^U-fe7*^-{i^ 
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Hi: (Gallin, J. I. et al; (1992) Inflammati 

on Basic Principles and Clinical Correlates Raven 
Press(New York), Roi-tt, II M. et al : (1993) IMMUN 
OLOGY Mosby-Year Book Europe L i mi ted . (London) ) i 

zix^<r>m&&m&zm&f ¥■< x 

— # - > mftXX \, > & i A -r" < .x— ? - ay&frX 7"o 

t-^e tj i v . 7' ^ >\ r +7 ^ 7 l- 4 > \i<r> 
(MS S.J 1 • as U~fc7**-*:*rLTfKi> ^ < 

m: -9mc>mmzim-t&m& m*.\f tu>v 

<7)ifti&f—y v h > Ltf x ^ilT V '5 (Halushka, P. 

V. el. a 1. .(1989) Annu.Rev. Pharmacol. Toxicol. 2 
9. 213-259. Hosford. D. et al; (1990) Prog. Med. C 
hen. 27. 325-380, Oppenhei m, J. J. et. al . (1991) A 
nun. Rev. Immunol. 9. 617-64S) '« ytfg., ^SeRJESt'S] 

h uwkrmmt. . r rt7o i- * i> > . 

Tfo h <: ; S a^it fjgg h; 7" - (~ J: T ftj jJP § i IT V > 
-43t.- iainiff<?)M^£-t-&PAF^Jc-f K&-fc' 

^u&i* (ta^tis miftKJsifflf >&i&^sw£tf- i x mm 

x v-' -f ^1 • *T <\ x> x • 4 3 62 

-73, Proust. P. et. al. (1996) Int.. J: CI in. Lab.Re 
s. 26. 211-3. Scott. D. T. et al. (1994) Gen, Pha 
rroaeol. 23. 1285-96) ., Z\(7)£ '> tfrt, . Y^if) 
A > . T±? < 5 K=* i>-> , PAF-^X'f y 4 K<7)G 
igiillf -fe -r> . ifeKwIgSMcieH-*-* 

%L%3y\mj—y-> hxhht^^^hx^^, 

[0006} 
[00 07] 

(ii(^JSL T ^4 Sr3SGSe»«5ffit -t 7*^ -£ 3- 

en reading frame) SrftJtL^. r^GSfiS 



-,KGi a K^Sffi U-t/^- (c*J^- -S ta(*^t§jtS 

st/MGga®itsMb-t7^--v§e$r^-r^^«« 

[0008] HP*>##|HlfoL (1 ) K?iJ#^-2iei)J^T 

9-. ( 2 ) ( i ) mm^om&n^imu^y^-^ 

T $ smgM% 3- K-t^itfS^f ( 3 ) ( 2 ) 2dM<r> 

mm^-tts^? ^— . < 4 ) ( 3 ) iawfxs? 
^•ty?g±5fflfla. ( 5 ) ■ . ( 4 ) tmnmummzm^z 

( 1 ) ^IBa£0GgfiS^aSV>fe7*^-wSJt*fe 

( e ) ( 1 ) ie©coGaBS*fasi>^7*>-(c*t^-?. : 

taf*, ( 7 ) ( 1 ) fcSItt»G«S»%«ai'-'*:r*--' 

[0 00 9] ••• 

Sl/t^-j Ji rGg H «#t&Mi>-t:7-^-®HjL$r 

K?iJ«^2ia^s')T 5 yRE3W<»v vf iia^l- 
J!»MSBRffli<oapat:t>v »T . 1 7bS«O<0T 5 y MS 

1 Jbmim. mizis-i I < (i 1 M5 ffflcor 5 yigrr 
H®tl^-oatt$:^^GSa«*SSV-t:7*^-g 

a«t* ') . id?ij##2ietJ5^r = yi§se?ij*^r^^ 
[ 0 o 1 0 ] ttz. ^m^mmGm&M^imu-tr 
3«j w 2 tetter 5 j EE j'l-c* ? a* gi a mmm 
^&&mm&i£i%?z>m(zr?%t>mLX'i> x^Kitft i 
lE^j^^-r^jte^-cM)-?., $»3(c*?^L<{i. mm 

[0011] (Mitffi) *^HJ^GgaH^SSHr7' 
TS±,«. *M^Gga«WtSU-fe7-^-. 
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7 ij^-yy^m. Gm&nimmu-kTr-izKm- 
hm*<nwkm>mz. wi ) ~4 > (ztm-t'h, 
i > mmGm&Mmm^-tTr^mm^Mikifm 
a) mimm& 

& tz te-^mRNAfS$* t± $ /U*2 -f "7- *r 
fl**4. denature^; ^m?\mmft%t'*:®.& 
L .' *^BJ^«.?iJ#-f-2-C'f^*iX-g»r 5 ./ISRflto—ffl 

[ o o i 2 ] a-r. *»)CTias*Mwt7-^- 

-fc:7"*— $r 3- K"T & ^^&S#f--2»iiiRNA5rEgt 

• +iti/T%— ¥ • *y h • 7i/-)l« 1 7T-y> 

• ■f.ty7^->-/7-y> • JSBSffi^'W^n^ 

•7X 7. ^ > 7'o vf'f > ^ a^r i: (Ci 0#^-& d 
j^S*. inRNA^ffS^iSiSt-fiS^tf J: < . fftetfrfNA' 
>J zf ( d T ) -t;t-a-x# • JSaj$-tf:. 

mm- hzt * ; $ 6 (c v 3 te%^£jS'C4£ 
i>&*>K mz, mmztitztMM& j ^yiLryj X 

tt^.'irfdW^ v^tf>#3rFt\ 3*$£^WRJEb* 

m >sfs 1 »:«.DNASr^-r 4 , z crfemzftmtz* ~> xff 

a -I <t S c f# 4>ti^JB 1 McDNA^rffl n . g Mite 
^tf)— SJOTfiW* A,fi 2 fI3S£07° 5-f * ffl V >T 
POWctt-L , SWfc^&SrSGSfi^fSSb -fcT^-D 
NASrif^-r & . f§ ^it^DNA Sr Tijvx—7. YlV^Mm 

mizx wmtz. mmizx 9 :±imMmmmmm 

f#-SC>fCS*, 

cooisib) m2mmm 

S-CfffcmRNASr^lMt LTaME^IS**fflvvt 1 *McD 
NAfe-^jftCtttiL if.) 1 *«cDNA*»iV2 #McDNA£ -£-J& 
*«*^6fc LtliS 1 7- ?.\/T—b'& (Efstrati 



ad is. A. etal. (1976) Cell. 7. 279-28S) . Landed 
and, H; et al. (19S1) Nucleic Acids Res., 9, 2251- 
2266) < 0. Joon Yoo&(Yoo. 0. J. et al. (19S3) Pro 
c. Natl. Acad. Sci. USA, 79. 1049^1053) , Okayama^B 
ergi£(Okayama. H. and Berg, P. (19S2) Mol. Cell. B 

&x-m>ixz>m.Wkz-y'7x$. k^tcbsm, mums a 
mzmj^xmmsmzitx. -r h^+M? '.j>m*±& 

.:>^g&;i±«^w{i. w/jf. m±m 

Ba* { ^»ffi^J»^-tC;(iHanahan<50^(Hanahan.,D. (198 
3) J. Mol. Biol.. 166.557-5S0), tthvtoCh-t&lgC: 

h. tcii. ^9?-t LXiZTv^S. FmUzLyA.f 

[00 143 J-iB(cJ; Of#^ix^^«lg}^**^x. 
«0^GSaM^f5M U-fe 7'^ -«DNA*^-tS<**^ 
fR1-^St LT(A. (5"J^ti'y.T(c^#S^*fiffl 

a) viz ris^Fyn^T'zm^&x? v- 
urnms.* fflv >t#v ^.5? ^ u ?r ^ i-ffi^ij 4 ^> 
^ {* 2 9xit**9X'\s,w?t&) t tx. wmmmwm 

*¥&mGm&mmkm\y*?*?-m&nv>-$iitztti& 

-fh -t > x 7°^ i: T y-f-k yx fy i ^—o>-Js 'J 

-(fifiMRtEtSaiki. R. K. et al. (19S8) Science 239. 
487-491) frfTV > . IW«Giei*fMUt7^-I 

r zx* fflv»s^iMDNA> lt«, &Gsa*£fasi>-fe 

7 = ^-MaW*r&fe-r-2»«c0mRNAj: 93*f£¥^(Ct 

^. . vi^oj; a iz ixmm i tzmhzwK&wxw* 9x- 
mmi . zixzm-yt Lxm^xou~-JM tlu 

-T-i ■*£— > 3 >-4^Ji7'7-7AN-f 7 'J^-fb'-i- a > 
£rff a^fctc<t9BW«0^a->$-^K-rs„. ; 

[00153® «!!<iosM»«aia-c*raGge«fta:M^ 
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mX'&?f7°a*:-?-mmz:l!rt;7y* S K L t < 

J> t*^., cDNAsr&K;? 9 . BKSEMI* 

— •sa«»?:-'ftfflfla*»*- > <7)iiiRNA*/\^ r i» x$-fr7t 

f*. cDNAK*A£L^NA£Jj?gi$42\ ®JK"3-&. HJJRS 
itfcnRNA&JgBSIIK^ f*U fi'T 7 V ^ ?X U3L.>V<7M 

-aentcitt-* as* >r tarn l 
9 *»w> o a e jtet&a u-tr 7- ? - * n - h -r & m a 

5rt8BX^r^^&(±. ^O^jSKManiatis, T. et al. (1 
982):. " MolecularCloning-A Laboratory Manual "Cold 
Spring ,Harlx>r Laboratory, NYHcfiEV >MfeT-# & M 
z.l$mmJi *)TyX 5 KDNAtCtBirf &Bfr£-:fc-Bt U 
I^7 a 57. = I'DNAi OcDNAsHl^S-OJ O ai^- b 9fr 

[00 16] c ) Sf?3fSBi}£ 

wars*. #i)NA(i. DN*£-j£tg on go 1000 

M DNA . Synthesizer (Beckmanti) , JbM>ti. 394 DNA/ 
RNA {Synthesizer ( Appl i ed Biosystensit) % K ) Srffl t > 

[o ; o 1 7] d> m4mm.m 

g m aissii/ -b 7*^ -itfe^i * . Giat 
xsmis-tTf-tofmizmm >t . put***? 7 * 

V ■ M>XX^/L ^(Huiikapiller, M. et al . (1984) Na 
ture. 10. 105-1 11)^^(C^V>. ktMOit^mz 

J: v mitthz >hx**&. mmr 5 smzn-t 
< r:: (59f imm^z>m3L<r>? ^ ymmm.m^m.ix^ 

Slwj&E^&^T'§£(CranUiam, K. el al.(19Sl) Nucle 
ic Acids Res. ,9 r43-r74)„ ZiltjtamaWO 



LfctM M^7< • $ *>.x(site 

specific mutagenesis) (Mark, D. F. et al . (1984) Pro 
c. Natl. Acad. Sci. USA. 81. 5662-5666) miZffi. p Z 
ttfX'% h . JSLh., a ) TbSd ) (CJ; »M#'oil«.DNAc7) 
K?iJR5E{i . m £ iff *T A - df-';P> \- h cO-ft^iipa 
(Maxam. A. M. and Gilbert. W. (1980): " Methods in 
Enzymology "65 . 499-559) ^>M 1 3&m^Z> i^r*:*^ 
> ^ ^ U-^j-f- Hi^^ft (Messing. J. and Vieira, J 
(1%2) Gene. 19, 269-276) miZi 'Mf iZk 

•5.,: - ' ■ • 

coois] 2 ) ^m^G^nrnmi-^y ^-^ 

(2® l^-7°o*- ^ - J:-t^St5gRtc-36»*»ij>4 £ 
S«(Gluzman. Y. (19S1) Cell. 23. 175-1S2)4"^-V 

4z*—x ■ /^.x.^-m^sfflua(CHo)c7)>b vxsftm, 

fff—izXWM (Urlaub. G. and Chasin, L. A. (198 
0) Proc. Natl. Acad. Sci. USA, 77, 4216-4220). t 
h fl&ASSH &%MH\293fflM$S <t CXNaBa^Epstei r.Barr 
Virus^)EBNA-litfE^ t ^293-EBNA$Hfla ( Invi tro 
geti?± ) m& X < m t •» ^.ixT ^ I. # . C it ^> ( -R5e $ it 

a $ &(c&K(c j: o :** l t t «t ^ . - 

l/Ctt. SV4 0c7)tD»l7o^-^-S:W 
-f4pSV2dhfr (Subraman i , S. et al. (1981) Mol . Cel 
I. Biol.. 1. 854-S64K t b iOelongation factor Tin 
=t— 9 — SrW-^&pEF-BOS (Mizushima. S. and Nagata, 
S. (1990) Nucleic Acids Res. , IS, 5322), cytomega 
lovi rus7'0^r— 9 - 2: *f -&PCEP4 (I iivi trogentt ) m 

[0019] i±w^it, cosmiasfflv^^* 

W L . CC6«lfla(C t> ^"C i ttigSfW^IET* 9 . $ h iz 

ef/Dt-^-, fornix ?' i~ >i & «t ^rnax 7- 5 

4 *&&$:ffii.tiL<?)£m\> >& Z ttfX* . f^4.tf. p 
ME1SS. (Maruyama. K. and Takebe.Y. (1990) Med. I mm 
unol., 20, 27-32). pEF-BOS (Mizushima. S. and Naga 
ta, S. (1990) Nucleic Acids Res., 18, 5322). pCDM 
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S'(Seed, B. (1987) Nature, 329, , 840-842)9#¥H r 6 
tL& . .m&&<>? 9 — (4DEAE -■f' 3 fX H 5 Vj£(Luthma 
V n, H. and Magnusson, G. (19S3) Nucleic Acids Res., 
W 1295-130SK 'J >:iS^.^^^A-DNAititP53c(Gra 
ham; F. L. and van der Ed. A. J. (1973) Virology. 
52.. 456-457) . FuGENE6(Boeringer Mannheim^t) 
^tzjj&J t$£V : 9M.*<X>l&1l&. (Neumann, E. et a 
1 . (19S2) EMBO J. . 1. S41-S45)^(C <k 9C0S«(Cl?9 

&&-*tzz-bifix-$ . vxmwv&i&mw&m 
h * t &X'* & ■', £tz.. mzwmt cxaxmmzm^ 

ixm^uieomttzmiLi%z>'<7 9—. mm? 

RSViieiKSatabrook. .1. etal. (19S9) : " Molecular CI 
oning-A Laboratory Manual "Cold Spring Harbor Labo 
ratory. NYK-e|.-SV2-neo (Southern. P. J. and Berg. P. 
(1982). .1. Mol: Ai>pl. Genet,.; 1, 327-^341)^*: a • h 
9 > :x y x ? h I ; G418Wtti7):a a - — *miR.-t$> Z t 

T293-EBNA»a^mv »^>^(Cii, Epstein Barr Virus 

<?mm&£Z1* t . 29 5-E BNAUBBST" m etimmimtoc. 

EP4(lnvil.rogwit± ) ^-arfflV>tBrl« 

i&m&mam&i** z t #-c . 
coo2 o ] jzizx*m*iiz>ixm<?>mm*mmi: ma 
izm*m$t?zz b-tfix'$\ mmmzi. vmsm**** 
mmmmiz*Mfi<?)Gm&n#®mi'-t y9-w±mz 

fflmzmtxmmzfv&&m<')b<7>&m , &Mmx'Z , m 

Z-iS. Jiiecm^T*^iL(fRPMI-1640igil!l^^'/U< ••/ am 
JJ£-f — ^;Kft'|v^Jitgtt!l(BMEM) &&UbiZ&gHzXi 

^ffli^(FBS)^£Oifavtj3t;>r*i3siP Lfci^fcttBrcS 

±)t.- ±l5293-EBNA^i)iat'^i'c(^^J^Jfil?t(FBS) 
WSML (BMEM)^<7)tgH!j(CG4182rJPX^; £> tf) £ § 

-tr 79 -?mmm>\in^ikmmmmzmm i 

7** - £ *trJR»W«r "T»fl: L fc« . 3If*tf>seifcKWJ 
(c J: & SOU . Rg^hjFi^ : ^9w7h9yy 

9 0-7 h ^'5 7 -f — . 77< — t- ^ 3? h /7 7 -f 
— . Siilifctt: ?D7b/77<r- (HPLC) W^MWifc 

R#Wi*tt£ft.^T»4 
$.£^fIt^n^jSfl:n-((]MPS: Triton X-100. 



[0021] *!6ffi<oG«sw2«sffl^r*^tiv- 
fi-m^A yy^-^xm-^ ixmiz-tz z tx\ 

ftm&comz. mmrnvzimzzz,, •v-tj-mwti 

XIZ. MU£. FLAG epitope, Hexa-Histidine tag. He 
■agglutinin tag. myc epitope^- Xififoh, £1>. 

t-miitmGm&m&tmu*y'?-ssmcr>mz^ 

yfDJf f-r.. 7t99— Xa N ho>-t'>:5ri:'07*C7 

0; ^-t-mmttZZMny'UTT-^zx. 9W 
ra**"*-'**3& Ji *ri8T**;- (9>i^(^, jux*'; >'T-tf- 

H n "J >S^f!(si:Hexa-Hist.idine tagt £ ha> h'>|g 
^lffi^T*^ML7tfg^* J $>S (Hayaslii, M.K and Hag 
a. T. (1996) J. Biochem. . 120, 1232-123S) 

[0 0 2 2] 3 ) *ftty<7)Gm&n&imis-ty?—<v 

sa«^aMu-b7-^-*fflw »t . Mmm&mmm^ 
•t 7-9 -n&m&ttrtM mzm t ?z gwb&&8& ^ 

i4. fetT^iJ'U— ->-^ffia)~ * 
fc* ftHlSii^Gias^iurr^- 'J K 

iStt «r W-T S i 4: {i*Q v > S ^iGlHfM 

*fc£*j4fcW:'*r*- H . * ^147- 5 ^7 71 7r>f Weft 
i§il'TVv4I««0Gia«Mll/-b7^ - 'J K 

hUT/t-- 0— &Wj (Terrett, N.K.. et al. : 

(1995) Tetrahedron. 51, 8135-S137) tit-oTtf btl ■ 
fc'fll^Srt^^T— V s •f^771/^ffi (Felici. F .. 
etal. (1991) J. Mol. Biol.. 222. 301-310) Sri:' £ 

mm ixitf&*i\tz y > 92, ■ '^m'wt&mmz.'t 
tfx"$h. trz. m±mmm±m*. mm, mw*km 
&*nwMf&ft . mammti&m* t'i>?^ u - =. > ?* 
«*MRfc*4. h&\>i±*m B nv7^9>)-->9mz3: 

[0 02 3] a) l>#> • H»^T -y-b-fiSfcftfflLfcX 

^T-f- K»tffiH* ( ^ L T 'J ^7'> H ) (i 'J ti> 
T-z-fe'f ^(2 J: 9 x ? >J — - >- y-f |>V*''t'# S . W\s 
-t^-*«BS*fc«USK. &Z^im\s-ty°9—ffi 

K^^9tttHIS (50-2000 Ci/mnol ) -f*. jgffi 
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it I fc>< -y y t - *X'WI L-fe 7*7- -fr/SfflJIB 

>5 •> K >4±<e— JtB#[§H >^r i^-i^ 3 >-f & ... RfiS 
f&. #7X7 ^•CiFjSUSicOX y^T— Tift 

u - > a > ^ ^ > 7 -trr^-r & ( > Kit . 

tfct&iE I. "t t »=5rv » y H ^±f5^tBjR*(-±jg«IJDi: 

* i > i~ j: o^m^a^-^M^sji^L .■ £ss£aa*^ 
nmm£mz& i m < c > c «t mmm^&^x. h 
if-.. m> -t rr-mmnz^Zittciwjsm.. 
ha l- -t •? 9->&\'\ mmm&izn i t renew-s^*^ 
l •> K*kwm)GWHn2&mu-tT*-izn 
■< y,>i+j; \- 1 l -zmm-th ctm a*. 

ii/;V!<ll,A1t'J tf> Ka«fi&|l&&lffi£a*G££tt& - 

v + I 'iC-MH, -2- x v • J > w i: **t'£. , . 
[•)«•_• I ] in inr , s%s ismznm Ltzx ?<)--. 

s*£^if ; (i .t o x ? ^^ct^'nrsg 

'C'J.^.. ',!..« z.irrn„. S. .iiiiI Kirchal], N..I.M. (1993) B 
r. J. HKirnuci.l. IO. 11_'0-1127) . ^.V^zT^—t 
«BiS-*#*j«IHMB*30 biM IIEPES (pH 7:4). .100 . mH NaC 
I. 10 «M HsP : • 50 mM (il)l'^i : S4'T\ *'S-CWR%ft& 
trh'7-s loo te&%®#£TfclMET 
"C i > =K- 3 > f&. # x X 7 -f >l.?—^~CW& 

t . fe'i r-t I fcGTP ?S?:>&gtfiStt£}T*ft> -> 3 >' 

^ r> > 9 - it-cmm-? & itiimmmTizii it* 

fitf* £ X 7 > '/ -4- h C > S ^> . 4 fc . . ti (oil 

[ 0 0 2 5 ] c ) «rtCa' • fi J:t/cAMP&£<7)^i&£f!l 
flS^c7.)0,- • <7>tm-i6 J: L^/4 ^J±cAMPigei7)±#4 ^ti 

(ftT £ 3 1 £ ite r » ! i> ^: (c*^b^ g g a m*t&m v -t 

Z> ., Ca' ' iig^iUniJSf ira2^Srfflv >. cAMPiag^iiiE 
;imB5^)cAMI»S!l5g^r •» I- (Amersham1±#) *ffl^Tji5t-r 

s it « itg^g^tftt ^ ^ ai t- r > <c j; o mm tmz 

-t 7 ' * - «r $ -ti- ^^fflfla > |/t y * - *• $ itX t ■> 



#2:7.7 'J--> ^*-r-Sit^T'S -S, 4^ ; f#4>iX/> 
7'-^ I, i t ^T'g' h o 

[0026] d ) -7-f 7 07 -f >^:A-^-^m^tzX 

= (C^-fS, *^ B Jc7)GgBM.^ffiU'-b7-^-(i: v ^-O 
-<7^Stt^co^fciiirJcS>f^->-^ffi^SwS. cnosE 

NS0R^4 7CJ7 — ^— (Molecular Devices 

it) (ci o . z\<r>& -j *mmj&m<7>m&#cr>ifc>jr*->iim 
a *><rm$iAz x&pmittmm^imx'foz z t &£> ... 

izmmz'Z Knz7^-$-?6Jg$^saflah u-t-r 

(c<l^v ^7?^-h. ffl^ttjaj^s:- &mtm& 
^ *m4*^0>m,&iz£?jvw&ik*Mi£-fz,. 3/h 
D-/MMa t JtK l t . ki« -t r 9 - $ *:>hm& 

-«7V ^ ^-X'hStt*tt4fl:*«. ^7fKM 
[002714 ) *f&HJ§^56»*&S1^7°7-— K 
^Bj£7)G«eK*fSSU-tr7-7-(cKC^-&ta#. ^'J 

M u-t 7-7 -iOBlT^r *• SJf xi#?, c t &X' 

&tz. *^GgaW#fcf5MHr7-7-*-3— K 
i" -S jlfs-T 1 *• #A 1 7t 7' 7 7x 5 H $• m V >T DNAV7f*> 
ft (Raz, E. et al. (1994) Proc. Natl. Acad. Sci. U 
SA. 91, 9519-9523: Donnelly. J. J. et al. (1996) 
J. . Infect. Dis., 173. 314-320) IZ J; W&h ZL h 
IfiX'^h, K>J 7a-^;ttA*{±|>;(;ga«±tasu-fe 
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■ ■■■■■ ®iz%&tx®fchtiwm. mm*?**?. ?»K-f 
a*-?* . «s^se««8t»i^fc L-cttw^or . ate*. 

^HT/.iSigrv-^;— ^AfciSJg^h DEAE-fc/U 
••• . a-x. *vfif6.o*5'7V<aM K T'Df'f >A7#n 

: [0028 ) =E / 7 a—i-/ltn.mi. tr—v—b 5 fix 
?<f> <?mM&&%k (Kohler. G: and Mil stein, C. (1 
975) Nature. 256 , 495-497) It 
m.-?&£bfMmX'fo&., -f^to-h. *^HJGSa«4± 

J: 5 5 7-^-*lo Sxn-?H8S, 
Sia-vaiK«P3S63Ag8.UK. £*«IJB-$-&. *Jt. fit 

^tfiA-r ?'.; H--7fmtfc{t&^tfei: lt . 4 -y 
j; osiR-^-s v-r ry K-?w? o^-y^mm 

±m 2r B?V \ ELI SA& . b'CVfflftlCQjj 

Oig-r.C h(2 i >) ?\>\ 7*0 H-v<7)#^ o— >tt£.ffJE 

T'2~4BIS). *4t^iT'J^.^>-Tffi[*!!aL/SBALB/c 
^•7^7.X£7)flgKi*)T'10--20Qtg»1-^ b TmPTI^ 

)5t»«aicj:>j : «'j!i»»-rsife3&<T'Si-&, ±tz. =ty 
3ls * its ^ £ 

[ 0 0 2 9 J -feLb^J: -3{^fffl^$i^ta(*:^o§ . 
trfiMMWV/W*.** . F{al)') 2s Fab. Fab' . F Y «r»*i 



^£/3Cl£^.i>i>tffc£ . ^ 9 ? V >' ^^-fc'^r h<?Y}5&i 
(Clackson. T. etal. (1991) Nature, 352 . 624-628; 
Zebedee. S. et al. (1992) Proc. Natl. Acad. Sci. 

USA. 89. 3175-3179) (CiOsingle chain Fv^Fabfc L 

(Lonberg. N. et al. (1994) Nature. 36S. S56-859) 
t^tS^ b T'b h*tf*$r#S i i; i> "T^T'fcS 

[0 0-3 0 ] *f6Hjtt± s GsaiMSi- tr^-i 
b t & Easa^-fr $ -5. . gwq 

SO^PJ. -tOffll«)j3aPS«j5rffl^Sil«$^o .a#i± 

i©pi, *.^J- fjr^ivm. mm. mm. *&□ 

aspa-^i&wf 4>#».ft , mzmT9Htzti*'*7i- viz. 
[0031 ] *muzj; &&n&^tzfr<?Mftmim 

y/y, .1? u tr-^uro y h v . ^^^>f mm s >-m 

-7 7*i,*i-jJt b't Uiz*ix& . fflfiJt^s^^tc^ 
a -y 7^fiJ . . x y df ^71 -ffj Sr -^-^ . — ©SDlc.ffl », > htl &r 

mmmtzii . mtmb Lxmmmmmms^ ±mm 
&i&?kti:b*tf&£iiz> « $t*m&<z>®mi. mmm<?M; 

mMb L T liTo t° l/yj('j3 . *; y x^-W >- ? 0 
&Tfrzi-;i*m. * y y ;K-hS 0^#tf, ISSjR 

mmmwwmk mmmtcb'^^A,T^xtx v K mim 
<5ois-o. ttzitmitzx-yxmmitzixh* trz. mm 
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[0032] 

i£ (Haniatis. T. at al. (19S2) : "Molecular Clonin 
S - A Laboratory Manual" Cold Spring Harbor Labora 

lory, ny) izft~>xmkmwc&&. 

4^'!flv')GmaHSf5SHr7'^- (H0RK2) £r?-K~ 
-r*^¥^«:DNAJi s bhfl^Mi^COpoly A+ RNA (Clontec 
hlHS) Srtemplatefc t TRT-PCRCli »)]R1iLfc. iS5>J 
#" 3"C-7Fc**LS ^ 'J 3"* ? U^-f" KSrforward primer 
cL'C, HC.VI|#-!f 4 T'^S it & 7f 'J n'Z 7 U H £ re 
vers.:- primer .h tTfflK' ( -Hl-Fil^)5' *Js(C(iXbal 
site/ZMlHlLTft-g.) , RT-PCR!±Pyrobest DNA |K>lyme 
rase ( '-feiffijJtftSg ) £FF}1>5% DMS0#?£TT98 C <10 
#> , r ).s C (30#) 72 C (2#> tf>"*M ? ^340 
IS*>&L£. -eot&JR, m.l kbp<7)DNA|Sffr» J ^$it 
CWBrffrSrXbalTflWtL^:^^ pEF-BOS pi asm id ( M 
izushima, S. and Nagata. S. (1990) Nucleic Acids R 
es.. IS. 1522) rlii>t m-zz^fltz, fe&iift 
?n- y^rfraHL«K4S/*T^^r^^- 5 4— J; 
DAK 1 377 DNA Sequencer (Applied Biosystemsti^ ) ■ 

T<i\. ffiWJSWl T^*iL&tSS<3r2?iJ{il077 base^ORF 
JM#->Tlv6, 0RF*»f,^iJ$a^TSy^ffi^ (35ST 
S/BS) 2rH?i|#^2(-^, fSTS yfiWJU:. G 

&iiork2> -a , mmomm nmw- -t -hor 

Blfal5iJ-C-30SlilTT-J> o fc . 

C0033] (»£Pl|2 ) *Has(Ci3(t& t h«®G2& 
%.M%WV £ 'J -ilfs^^jg^ 

RT-PCRj£C: J: 0*KM»?)G£aK*ftS!t 

SWS. 'Ma> . T**, 4> 

ML JfeS. Itt. JMf. ATMs, mi: PJg. /MB. If. fl¥ 
K. iHS. IISJR, ¥«B». BlflflBL JMfiL fU». MA 
AS. fir*. SBM) 4.*<7)po'ly A+ RNA (5 rag) (Clontec 
httgl) *DNase (Nippon Genettffi ) £flr?v>37 ttl 5 
JrRi£$-t*-£, l)Nase?JUlL*>poly A+ RNA^)-)^4 mg^ 
o.HMLV Reverse Trans<:ri|>Lase (Clonlechtbt^) "C'42; 



94 "CX^imiXKm^^. cDHAZStiZLtz, 
■^fiJc$^ccDNA{i800 mlcvmm&lzmffiLtl* H0RK2C7) 
«3K»*tt±IE<0t h«0#li»<?5cDNA5:«SEJ: LT. P r 
imer-fc •:/ h t±ffi?l)#-f- 5 'J 3'* 7 1^'^f- K 

b ffi?'J#"f - 6 1'^ $ it h * 'J rf ^ ^ K * ffl V , 
PCRtiPyrobest DNA polymerase (SffiititK) *Sv >5S 
DMS01$^ETT-98 C (10£H /56 *C (30#) /72 *C 

t Lr(i±ie^t b^m^cmiA^mMt ix. Huma 

nG3PDH Control .Ainplimer Set (ClontechttfS) JfflV> 
T. H^ftOPCR^^ofc. ^C««!tll(il%T#Q-.X>" 

mzxm%mmixmifTttz (mi) ; HORK2^*<j4oobp 

cOflJKffift 14BSB t . tLhOiS* 

J: *) . H0RK2i4Pi5i.E^^ffi(cM^-^--§>gPii[ 

[0034] (Htfieq 3 ) iaGiaflMlUrT^ 
-77 S H-<7).^0«H2 

b hmKKlZimZ-lt&tzlfrcoZm^? ? — t L TpEF-B 
0S^.fflv >7t., ><?)t £ , b hH0RK2»N5|C5S(2-7-^-12 

LTFLAG epitope*^^-f ZtzlblZ^ H0RK2c7.)gE3 
Ma —t ^ > ym>\C05' JtZlQlzmm-^ 7 X'^ixh * 
V3?7V*+V*:WKLtz. o IzmmitzTy 

X.5 Kti:-5-iX-?iX. pEFBOS-FL-H0RK2> L7t. Z<7)7? 
X S H $ ffl d > "C . t h H0RK2<7>,1f > J ^7*f - 1* c?)N* 

3Bt=S5«j##8 i i& ^ y ^r^- Ltzmi 

LJt. lOcm^ A — U-JC293-EBNA ( lnvitrogen%t^ ) $rlx 
10S*fflfl&-CltSLt 1 Bi&SM. 8 mg(7)pEF-B0S-FL-H0RK 
2fcJ:t>pEF-BaS-FL (^^- ) SrFuGENEG (Boeriase 
r Mannheim-ttfi) $-ffl^Tit^SAL^. }tf5^^A 
«*'— H««Lfc«B*EliR, Stm*. 1% BSA/PBS(c@ 
a L * . - nSr7Wajg5fcTtcfc # . 5x1^ «HHC liJctt 
f*> L "CS*?ifelK2mg/ail is^rl. J: e» (CT^^fiiFLAGt / 
?D— (M2: Sigma.ttSJJi/iUji^-e^XlgG 
(Zyraedtti?)*i1s1!jn; 10#5^^ >^ h L^.. PBSft 

^{^Xflifti: LTFITCStiS^-^iJLV^Xlg (B 
iosourcettM) *200fg#f?t^r^> X o IZMz. . *aai£3t 

Tx-mm* i fz. s^iS^m^fiEPics 

= XL-MCL (COULTERifcM) X'fr ~> tz (02) „ H2(il0.0 

«li**ai3l£SIK«r*-r. HCRK23itA*l8Jiatc*t LT1<>: 
tS(*:tH2S:fflV^^^, FITCM3t?tJK±#^[fiI(-> 
7M,t^l.:t»'ii. FL AGX b* K— 7° *: tf H0RK2^ t 

«wfflR*iii±K?63K Lx^&zt tmnxz tz, 

[0035] 

(=u. ^m<nQ^n^\m^^9-twma%^ 
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u-t^>— (■cjt , ^6«:*(i. aaie^)se». turn n 2 « . . H0RK2^>^^?tfs unse***^-. 

SEQUENCE LISTING 

<:110>; Yamanouchi Pharmaceutical Co. . Ltd. 

<:120>; ffiM£G§ca«:ftf£3^ 

<:130>:0000002S99 

<;140>; 

<:1 11>: 

<:1h0>; S 

<:170>; Pateiiilii Ver. 2.0 
<:210>: 1 
:J11>: 1077 
: ;Jlj:>; DNA 
<:Jl> s : Homo sapiens 
<:1W-: 1 

alggggllca acttgacgct tgcaaaatta ccaaataacg agctgcacgg ccaagagagt 60 
racial I rag gcaacaggag cgacgggcca ggaaagaaca ccacccttca caatgaat.it 120 
saracaattg tcttgccggt gctttatctc attatatttg tggcaagcat cttgctgaat 180 
ggtttagcag tgtggatctt cttccacatt aggaataaaa ccagcttcat attctatctc 240 
aaaaacalag tggttgcaga cctcataatg acgctgacat ttccatttcg aatagtccat 300 
galgcaggal ttggaccttg gtacttcaag tttattctct gcagatacac ttcagttttg 360 
II -l.lal.gcaa acatgtatac ttccatcgtg ttccttgggc tgataagcat tgatcgctat 420 
otsaasstgg tcaagccatt tggggactct cggatgtaca gcataacctt cacgaaggtt 480 
Llalclglll gtgt.ltgggt gatcatggct gttttgtctt tgccaaacat catcctgaca 540 
aalggtcagc caacagagga caatatccat gactgctcaa aacttaaaag tcctttgggg 600 
gtcaaatggc atacggcagt cacctatgtg aacagctgct tgtttgtggc cgtgctggtg 660 
attctgatcg gatgttacat agccatatcc aggtacatcc acaaatccag caggcaattc 720 
ataagtcagt caagccgaaa gcgaaaacat aaccagagca tcagggttgt tgtggctgtg 780 
• ttttttacct gctttctacc atatcacttg tgcagaattc cttttacttt tagtcactta 840 - 

gacajsgcttt tagatgaatc tgcacaaaaa atc'ctatatt actgcaaaga aattacactt 900 
LlcUglcLg cgtglaatgt ttgcctggat ccaalaattt actttttcat gtgtaggtca 960 
ttttcaagaa ggctgttcaa aaaatcaaat atcagaacca ggagtgaaag catcagatca 1020 
ctgcaaagtg tgagaagatc ggaagttcgc atatattatg attacactga tgtgtag 1077 
<;210>: 2 
<;211>; 358 
<:212>; PRT 
<;213>; Homo sapiens 
<;400>; 2 

Met. Gly Phe Asn Leu Thr Leu Ala Lys Leu Pro Asn Asn Glu Leu His 

1 5 10 15 

Gly Gin Glu Ser His Asn Ser Gly Asn Arg Ser Asp Gly Pro Gly Lys 

20 25 30 

Asn Thr Thr Leu His Asn Glu Phe Asp Thr lie Val Leu Pro Val Leu 
35 40 45 
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Tyr Leu lie Ile.Phe Val Ala Ser He Leu Leu Asn Gly Leu Ala Val 

50 55 60 

Trp lie Phe Phe His lie Arg Asn Lys Thr Ser Phe lie Phe Tyr Leu 
65 70 . 75 SO 

Lys Asn He Val Val Ala Asp Leu lie Met Thr Leu Thr Phe Pro Phe 

S5 90 95 

Arg lie Val His Asp Ala Gly Phe Gly Pro Trp Tyr Phe Lys Phe lie 

100 105 110 

Leu Cys Arg Tyr Thr Ser Val Leu Phe Tyr Ala Asn Met Tyr Thr Ser 

115 120 125 

lie Val Phe Leu Gly Leu He Ser He Asp Arg Tyr Leu Lys Val Val 

130 135 140 

Lys IVo Phe Gly Asp Ser Arg Met Tyr Ser lie Thr Phe Thr Lys Val 
145 150 155 160 

Leu Ser Val Cys Val Trp Val lie Met Ala Val Leu Ser Leu Pro Asn 

165 170 175 

lie Me Leu Thr Asn Gly Gin Pro Thr Glu .Asp Asn He His Asp Cys 

180 185 190 . 

Ser Lys Leu Lys Ser Pro Leu Gly Val Lys Trp His Thr, Ala Val Thr 

195 200 205 

Tyr Val Asn Ser Cys Leu Phe Val Ala Val Leu Val He Leu He Gly 

210 215 : 220 

Cys Tyr lie Ala He Ser Arg Tyr lie His Lys Ser Ser Arg Gin Phe 
22 r > 230 235 240 

He Ser Gin Ser Ser Arg Lys Arg Lys His Asn Gin Ser He Arg Val 

245 250 255 

Val Val Ala Val Phe Phe Thr Cys Phe Leu Pro Tyr His Leu Cys Arg 

260 265 270 

He Pro Phe Thr Phe Ser His Leu Asp Arg Leu Leu Asp Glu Ser Ala 

275 280 285 

Gin Lys I le Leu Tyr Tyr Cys Lys Glu lie Thr Leu Phe Leu Ser Ala 

290 295 300 

Cys Asn Val Cys Leu Asp Pro He He Tyr Phe Phe Met Cys Arg Ser 
305 310 315 320 

Phe Scr Arg Arg Leu Phe Lys Lys Ser Asn lie Arg Thr Arg Ser Glu 

325 330 335 

Ser Me Arg Ser Leu Gin Ser Val Arg Arg Ser Glu Val Arg lie Tyr 

340 345 350 

Tyr Asp Tyr Thr Asp Val 

355 
<:210>; 3 
<:211>; 33 
<:212>: DNA 
<;213>; Homo sapiens 
<:400>: 3 

ggglctagaa iggggttcaa cttgacgctt gca 33 

<;210>: 4 

<:211>; 35 

<:212>: DNA 

<;213>; Homo sapiens 
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<;400>; 4 

ccctctagac tacacatcag tgtaatcata atata 35 

<;210>; 5 

<;211>; 34 

<;212>; DNA 

<;213>; Homo sapiens 

<;400>; 5 

agtgcatcac aactgaagaa tggggttcaa cttg 34 

<;210>; 6 

<;211>: 25 

<:212>; DNA 

<:213>; Homo sapiens 

<;400>; 6 

ateagcccaa ggaacacgat ggaag 25 

<:210>; 7 

<;211>: 36 

<;212>: DNA 

<:213>; Homo sapiens 

<;400>; 7 

aiggactaca aggacgacga tgacaagggg atcctg 36 . 

<;210>; S 

<;211>; 12 

<;212>; PRT 

<;213>; Homo sapiens 

<:400>; S 

Mel Asp Tyr Lys Asp Asp .Asp Asp Lys Gly He Leu 
1 5 10 
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[HI 1 [12] 




(51) Int. CI ." 

C.I 2.N 1/21 
5/10 

C12Q 1/00 



(72)^bu# mm jeue 
(72)^bj§.=s- mm m 



F I 

C 1 2 N 1/21 

C 1 2 Q 1/00 

C12N 5/00 



T-73-K (? 



Z 
A 



F^-A(##) 4B024 BA63 CA04 DA02 DA03 EA04 
GA11 

4B063 QA01 QA18 QQ20 QRSO QX01 
QX07 

4B065 AA26X AA90X AA91X AA93X 
AA93Y AB01 AC14 BA02 
CA24 CA46 

4H045 AA10 AA11 BA10 CA40 DA50 
DA75 EA50 FA72 FA74 
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